Objectives: This study examined predictors of treatment expectation among osteoarthritis (OA) patients in a multisite clinical trial of pain coping skills training (CST).
T he literature describes patients' attitude about treatment outcome as "expectancies of improvement or expectancies of usefulness/helpfulness" of the treatment. 1, 2 Whether it is direct clinical care or participating in a clinical trial, patients make choices about treatment. Thus, when starting treatment, most patients are likely to have some degree of expectation. Treatment expectation is especially important for psychosocial interventions that are based on cognitive behavioral therapy (CBT) principles compared with more passive interventions like medication. CBT interventions, such as pain coping skills training (CST), require active patient engagement and patient practice of learned coping skills between sessions.
Clinical observations and research studies suggest that patients vary in their expectation for CBT-based interventions. Some patients report high expectation, whereas others report very low expectation. 3 There is growing agreement that we need to learn more about the factors that explain these variations in expectation, as they have an influence on patient involvement with treatment and drop out. 4 Despite the recognized importance of the construct, surprisingly few studies have examined predictors of treatment expectation in the context of CBT-based interventions for chronic pain. Goossens et al 3 pooled the data from 2 studies of 121 fibromyalgia patients and lower back pain patients and examined how a number of pain and psychological variables collected before treatment related to treatment expectation. At baseline, patients with higher treatment expectation for CBT-based interventions were more likely to report better pain control, using positive reinterpretation of pain strategies to cope with pain, less fear of movement, and were less likely to be receiving disability payments for the pain disorder. Of equal interest are patient characteristics that were not significantly associated with treatment expectation: pain duration, catastrophizing, and depression. A second trial of 223 low back pain patients entering a randomized trial of physical exercise or CBT found that less pain-related fear and more internal control of pain was associated with higher treatment expectations. 5 Each of these studies explained 10% to 12% of treatment expectation. Taken together, these findings suggest that patients who believed they could control their pain, used positive coping strategies, who were less fearful of pain (suggesting a more adaptive approach to pain), and were not receiving disability had higher expectation for CBT-based pain management interventions.
Identifying characteristics that predict osteoarthritis (OA) patients' expectation for CBT-based interventions such as CST is important for several reasons. First, by understanding which patients are likely to have higher expectation for CBT-based interventions, we may be able to identify those patients who are most amenable to referral for treatment. Second, improving our ability to pinpoint patients with lower expectation may better enable us to engage a larger percentage of them in treatment by increasing their motivation through motivational interviewing (MI) efforts. 6 This approach, for example, has been used successfully to increase the number of chronic pain patients who participate in a CBT-based pain management program. 7 The purpose of this study was to examine how baseline psychosocial, demographic, and medical variables were concurrently related to treatment expectation in OA patients participating in a multisite clinical trial of pain CST. To our knowledge this is the first study to address this specifically in OA. As there was very limited research to guide hypotheses, the study was designed as exploratory research with a set of 35 relevant variables and demographic characteristics. Related literature provided the basis for hypotheses for several variables. Overall, we hypothesized that patients with more positive baseline coping would have higher treatment expectation. Specifically, patients with a classification as "adaptive" on the Multidimensional Pain Inventory (MPI), higher Pain Coping Attempts and Pain Control scores on the Coping Strategies Questionnaire (CSQ), and higher self-efficacy would report higher treatment expectation for pain CST. We hypothesized that pain catastrophizing (as assessed by the catastrophizing scale of the CSQ), depression [Beck Depression Inventory (BDI)], and pain severity ratings would not be related to treatment expectation. We made no a priori hypothesis regarding differences in treatment expectation based on patients' physical functioning, social functioning, and demographic characteristics.
MATERIALS AND METHODS

Procedure
The data were from baseline assessments of an ongoing randomized controlled clinical trial examining the effectiveness of nurse-delivered pain CST for patients with persistent knee or hip pain due to OA (10 individual sessions). Recruitment was conducted at 3 community clinical sites, one located in the New York area, one in Virginia, and one in North Carolina. The study protocol was approved by the relevant institutional review boards for each site. Flyers and informational brochures were displayed in the examination and waiting rooms of the clinics advertising the study. In addition, clinic physicians and staff referred patients. The research team telephoned interested patients and provided them with a description of the study and the CST treatment. During the phone contact, patients were also screened for eligibility for the trial. Eligibility criteria were (1) being a patient at one of the designated recruitment clinics, (2) age 21 years and older, (3) physician-confirmed diagnosis of OA of the hip or knee, (4) usual pain Z4 (on a 10-point scale) for a duration of Z6 months to qualify as "chronic pain," (5) the ability to read, write, and understand English, (6) the ability to attend 10 treatment sessions within 20 consecutive weeks if randomized to treatment, (7) access to a telephone to complete daily automated telephone ratings and occasional phone sessions with the nurse, and (8) no hip or knee joint replacement surgery scheduled in the next 18 months or during the last 12 months.
Eligible patients were seen at their clinic by a research assistant for the baseline assessment. As part of the consent process, patients again were provided with a description of the CST intervention. Patients then completed a pretreatment assessment battery that asked questions about treatment expectation, pain coping variables, pain, physical function, psychological distress, quality of life (QOL), and depression as well as background demographic and medical variables.
Measures
Treatment Expectation
A 5-item treatment credibility/expectation questionnaire was modified for this study based on the Credibility/ Expectation Questionnaire. 2 This scale uses items with face validity, and has also demonstrated construct validity and relationships with clinical outcomes. This type of measure has been used in clinical trials since the early 1970s as a means for comparing patients' baseline view of treatment. 8 On a 10-point scale, patients were asked to rate whether CST seems logical, if they feel confident about the training, whether the training will help to control their pain, if they expect the nurse delivering the training to be helpful, and if they would recommend this training to others. The psychometric characteristics of this scale are reported for this study.
Pain Coping Measures
The MPI is a 61-item instrument that evaluates the impact of and adaptation to chronic pain. It is comprised of 13 subscales which measure pain intensity, interference of pain with everyday activities, perceived life control, affective distress, and social support. 9 Several studies report adequate to high internal consistency (Cronbach a 0.61 to 0.92). [10] [11] [12] In the present sample, Cronbach alphas for the subscales ranged from 0.71 to 0.92. The Multiaxial Assessment of Pain computer scoring system 13 uses 9 of the 13 scales to classify each patient into 1 of 3 main adaptational styles: adaptive copers (AC) with low pain impact and high levels of functional activity; dysfunctional (DYS) with high pain impact, affective distress, and severe functional limitations; and interpersonally distressed (ID) patients with poor social support from their significant others in response to pain. 14 The program uses multivariate classification procedures and a goodness-of-fit approach to determine if an individual's MPI scale scores are sufficiently similar to any of the 3 prototypic profiles. We compared patients with an adaptive coping style to patients classified as having a maladaptive coping style (DYS and ID).
The Coping Strategies Questionnaire (CSQ) was used to measure patients' pain coping strategies. This instrument has demonstrated sensitivity to change in several types of chronic pain patients and good construct validity. Testretest reliabilities and internal consistency for the different subscales have been reported to range between r=0.60 and r=0.93 for the former and r=0.74 to r=0.89 for the latter. 15, 16 Scores on the Coping Attempts factor of the CSQ were calculated by averaging the scores on 6 subscales that load on this factor: coping self-statements, praying or hoping, ignoring pain sensations, reinterpreting pain sensations, increasing behavioral activities, and diverting attention. 17 In addition, we examined scores on the catastrophizing subscale and a rating of the overall effectiveness of coping strategies in decreasing and controlling pain. Cronbach alphas for the subscales ranged from 0.74 to 0.87 in this sample. The Arthritis Self-Efficacy Scale was used to measure patients' perceived ability to perform specific behaviors aimed at controlling arthritis pain and disability. 18 We used the 8-item version of the original 20-item instrument. The scale meets standards for validity and reliability estimates. 19, 20 Cronbach a was 0.90 in the present sample.
Measures of Pain, Physical Function, Psychological Distress, and QOL
The Western Ontario and McMaster Universities Osteoarthritis Index is the most widely used outcome measure in hip and knee arthritis pharmaceutical and surgical studies. 21 It includes 24 items covering: pain, stiffness, and physical function. Internal consistency and test-retest reliability for the subscales have been established previously. 22, 23 In this sample, Cronbach alphas were 0.79 (pain), 0.69 (stiffness), and 0.95 (physical function).
The Arthritis Impact Measurement Scale (AIMS2), a 78-item questionnaire, specifically assesses the health status of patients with arthritis and has been used extensively in survey and treatment outcomes research. 24 The AIMS2 consists of 12 subscales that capture 5 health status components: pain, physical functioning, affective functioning, social functioning, and role functioning. Reliability and validity of the measure have been demonstrated. [25] [26] [27] Cronbach alphas for the subscales ranged from 0.71 to 0.90 in this sample.
The QOL Scale is a 16-item instrument designed to measure QOL across a broad array of life domains in patients with chronic illness. 28 It has been shown that the instrument is conceptually clear, reliable (with a 6-week test-retest reliability of 0.76), and content valid among medical patients. The measure showed good internal consistency (Cronbach a of 0.91) in this sample.
Depression Measure
The BDI was used to measure depressed mood. 29 Alpha coefficients for the BDI in psychiatric and nonpsychiatric populations range from 0.73 to 0.95. 30 This 21item instrument is widely used as a treatment outcome measure and is sensitive to the range of depressed mood in chronic pain patients. 31 In a recent review of evidencebased assessment of depression, the BDI was judged to be the premier instrument for tracking changes in depressed mood in outpatient settings. 32 Internal consistency was adequate (Cronbach a of 0.88) in this sample.
Analytic Strategy
Frequency distributions, means, and SDs were examined for each of the treatment expectation items. Principal component analysis was then performed to examine the factorial structure of the items. Relationships between treatment expectation scale scores and patient characteristics were then examined with Pearson correlations (for continuous characteristics) and Spearman correlations (for rank-ordered characteristics). Finally, multiple regression analysis with forced entry was used to identify unique predictors of treatment expectation: the set of patient characteristics showing a significant zero-order association with treatment expectation was entered in the multiple regression. To correct for the large number of analyses conducted, the significance level was set at P<0.005.
RESULTS
Sample
A total of 393 patients were screened for eligibility to participate in the clinical trial. Of those, 160 patients (41%) did not meet the inclusion criteria. The most common reasons for ineligibility were average pain <4 (n=50, 31%) and no diagnosis of hip/knee OA (n=37, 23%). Patients could have multiple reasons for ineligibility. Sixtyone patients (16%) were eligible but declined to participate in the trial. Common reasons for not wanting to participate were too much time commitment (eg, engage in the 10 sessions, length of the study) and lack of interest in the CST training. The remaining 171 patients (44%) enrolled in the clinical trial completed the baseline questionnaire battery and were available for these analyses.
Patients had a mean age of 66 years (range: 36 to 88 y, SD=9.5), and were predominantly female (75%), married (60%), and White (86%). Most were high school graduates (94%), and 38% graduated college. The average selfreported duration of OA was 13 years (range: 1 to 55 y, SD=9.9). One-sixth (16%) of the patients were receiving full-time (14%) or part-time (2%) disability; the average self-reported duration of disability was 10 years (range: 1 to 26 y, SD=7.3). Twenty-seven percent of the patients scored in the mild to severe range of depression on the BDI 29 ( Table 1 ).
Descriptive Characteristics of Treatment Expectation Scores
Descriptive statistics for the treatment expectation items are shown in Table 2 . For each of the 5 items, the average response was above the scale midpoint of 5.5 on the 10-point scale (item means ranging from 7.11 to 8.39), suggesting that patients entering the trial generally held relatively favorable expectation about CST. However, item response distributions showed considerable variability (ie, SDs exceeding 1.5 scale points in all instances), and covered almost the full possible range of responses for all items. Principal components analysis suggested a single factor underlying the responses to the 5 items: only the first factor had an Eigen value greater than 1 (Eigen value=3.27), Figure 1 .
Correlations Between Patient Characteristics at Baseline and Treatment Expectation
Correlations between the treatment expectation scale score and measures of pain, coping with pain, physical function, affective distress, QOL, and depression are shown in Table 3 . Also shown are correlations between treatment expectation and demographic and medical variables. As can be seen, although the associations were generally low to moderate in magnitude, several statistically significant relationships emerged.
Relationships of Pain Coping Variables With Treatment Expectation
As hypothesized, at baseline patients reporting a more adaptive coping style on the MPI had higher treatment expectation than those with a DYS or ID coping style (P<0.001). Second, patients with higher levels of selfefficacy were more likely to report higher treatment expectation (P<0.0001), and patients who reported more frequent coping attempts (CSQ) also reported higher treatment expectation (P<0.005). However, examination of the individual CSQ subscales making up the coping attempts factor revealed that this relationship met the study significance threshold for only the praying/hoping subscale (P=0.0001).
Relationship of Pain and Physical Function to Treatment Expectation
Consistent with our hypotheses, baseline pain and physical function variables (as assessed by the Western Ontario and McMaster Universities Osteoarthritis Index and AIMS) were not significantly related to treatment expectation (Ps Z0.16).
Relationship of Depression, Affective Distress, Social Function, and QOL to Treatment Expectation
Contrary to our hypothesis, depression was related to treatment expectation, in that higher BDI total depression scores were associated with lower treatment expectation (P<0.001). Consistent with this was the significant relationship observed for the affective distress component of the AIMS2 (P<0.001). Specifically, patients scoring higher on mood disturbance (P<0.0001) on the AIMS2 reported lower treatment expectation, whereas the association was only marginally significant for the tension subscale (P=0.009) of the AIMS2. The AIMS2 social interaction component was also significantly associated with treatment expectation (P=0.0001): patients reporting lower levels of social activity (P<0.001) and less social support (P=0.004) reported lower treatment expectation. Finally, patients with lower QOL reported lower treatment expectation (P<0.0001).
Relationship of Demographic and Medical Variables With Treatment Expectation
No significant relationships were observed between treatment expectation and demographic or medical variables [ie, age, sex, race, marital status, education, employment, disability, and illness duration (Ps Z0.09)].
Multiple Regression Predicting Treatment Expectation From Patient Characteristics
Variables that showed a significant zero-order association (P<0.005) with treatment expectation were subsequently entered in a multiple regression analysis predicting treatment expectation. As shown in Table 4 , most predictor variables were significantly intercorrelated, but the Treatment expecatations scale score magnitude of these correlations was generally moderate. Variance inflation factors were within an acceptable range (variance inflation factors <2.5), suggesting no serious problem of multicollinearity. In combination, the predictor variables explained 21% of the variance in treatment expectation (P<0.0001); however, none of the variables emerged as a unique predictor in the multiple regression (all Ps >0.05; Table 4 ).
DISCUSSION
To our knowledge, this is the first study to specifically examine how OA patient characteristics relate to treatment expectation for 10-session pain CST, an empirically validated CBT-based treatment for OA pain. 33 One of the most interesting findings of this study was the substantial variation in treatment expectation among the OA patients participating in this clinical trial where scale scores ranged from 3.4 to 10 on the 10-point scale. Thus, although all of the patients volunteered for the clinical trial, some patients clearly had high expectation for this treatment, whereas others had lower expectation. One implication of this finding is that clinicians and researchers should not assume that OA patients are a homogeneous group with regard to their treatment expectation for CBT-based pain management and should be aware that patients may differ substantially in expectations when entering treatment.
This study found that pretreatment levels of pain coping variables were meaningfully related to variations in patients' treatment expectation. AC OA patients who were classified on the MPI as AC were more likely to report higher treatment expectation for CST. In prior studies, AC have been described as better able to accept and live with persistent pain and as having lower levels of pain and painrelated disability. 34 Self-efficacy was also significantly correlated with treatment expectations. Specifically, patients who reported higher confidence in their ability to manage arthritis pain and symptoms had higher treatment expectations. Thus, it is likely that CST is a treatment that is compatible with such patients' positive view of disease management through self-management and active coping. Patients with a greater focus on surgical, pharmaceutical, or passive medical treatments (eg, physical therapy sessions focusing on moist heat or ultrasound treatments) may not approach CST with as much enthusiasm.
This study also found that OA patients who reported higher affective distress and depression were more likely to have lower expectations regarding CST. This is interesting for several reasons. First, it suggests that OA patients who are psychologically distressed may have more difficulty engaging in CST. These patients, in particular, may need and benefit from MI to enhance their interest in learning pain coping skills. Second, given that a major target of CST involves reducing pain-related psychological distress, these patients-if they can become fully involved in treatmentmay benefit substantially. These results suggest that health providers and researchers working with OA patients who are psychologically distressed should be aware that these patients may have lower expectation for CBT-based treatments and take this into account in treatment planning. Finally, it was interesting to see that the CSQ subscale, catastrophizing, which is typically correlated with painspecific emotional distress, was not associated with expectations. Patients who respond to pain by catastrophizing often report difficulty making use of cognitive and behavioral coping strategies on their own. 35 Because of this, these patients are particularly likely to need and potentially benefit from systematic training in pain coping skills. 36 The AIMS2 social interaction measure was also found to relate to treatment expectation. Patients with lower levels of social interactions were more likely to have low expectation regarding CST. The social interaction variable shows correlations in expected directions with measures indicating more psychological distress, less self-efficacy, and less QOL. Thus, these results are consistent with the overall picture of the patient with lower treatment expectations as being more psychologically distressed and interpersonally isolated. Patients, who have positive interpersonal interactions and are more socially involved, may also feel more optimistic about establishing a one-on-one relationship with the nurse practitioner delivering the CST training.
Notably, this study did not find that demographics, medical variables, or measures of pain or physical function were related to OA patients' expectation about CST within the participating sample. This is encouraging, as it is often assumed that patients with certain demographic characteristics (eg, older patients, male patients), very high levels of pain, or those who are very physically disabled by arthritis pain will have low interest in treatments based on self-management approaches such as CST. However, it is certainly possible that some of these characteristics could be related to patients' decision to decline the invitation to participate in the trial.
Of the psychosocial variables that were found to be significantly related to treatment expectation, which one is most important? We conducted a multivariate regression analysis to address this question. This analysis showed that the set of psychosocial variables we identified as significantly related to treatment expectation in the correlational analyses (ie, measures of pain coping, affect, depression, and QOL) explained a significant proportion of the variance (21%) in treatment expectation. Interestingly, none of the individual variables in this set emerged as a unique correlate of treatment expectation. Thus, patients' expectations of the helpfulness of CST for OA pain seem to be related to a combination of variables, and may not be accurately assessed by focusing on any one of these variables.
One concern that arises in this regression approach is potential multicollinearity (ie, the predictor variables might be highly intercorrelated) and confounding effects may be operating. As can be seen in Table 4 , a number of the correlations among the predictor variables are in the 0.30 to 0.50 range suggesting only moderate redundancy among these variables, and the correlations do not form a pattern that would indicate underlying superordinate factors. The one exception is a relatively high correlation between BDI and AIMS affect scores (r=0.74). Yet, when these 2 variables were collapsed into a single score for the multiple regression analysis, the results remained basically unchanged (data not shown). Thus, the unique variance explained by each of these affective variables was not due to the high degree of shared variance between them.
This study identified several psychosocial variables as significant correlates of treatment expectation for patients enrolling in a trial for CST. Patients who reported already engaging in a more adaptive approach to managing their chronic pain and who were not emotionally distressed as indexed by anxiety, depression, and who reported lower QOL had more positive expectations about engaging in a 10-session treatment that guides patients toward more positive pain coping strategies. This study also found that no one pretreatment patient characteristic was a unique correlate of patient treatment expectation. Just as important are the variables that were not associated with treatment expectation: level of pain and physical dysfunction, duration of OA, and disability status as well as standard demographic variables.
These observations are encouraging and also challenging for pain clinicians and researchers. They suggest that a multidimensional assessment of OA patients with chronic pain is necessary, and those who are psychologically distressed may have difficulty engaging in treatment. These patients, in particular, may benefit from and need MI to enhance their uptake of pain coping skills.
MI approaches to pain are based on a theoretical model which maintains that the readiness to use pain coping skills is based on 2 factors: (1) the perceived importance of pain coping skills and (2) the confidence (self-efficacy) that one has the ability to engage in these behaviors in a way that achieves desired outcomes (eg, pain relief). 37 When working with a patient who has low expectations of CST, 2 MI approaches might be particularly useful. 38 One approach is designed to enhance the patient's motivation for change, for example, to move the patient from contemplating the use of coping skills toward preparing for or actually engaging in the use of pain coping skills. For example, during a therapeutic encounter with a patient with low expectations of CST, the clinician can listen empathically to the patient and affirm and acknowledge their concerns about using CST and use questioning to elicit patients' concerns about how they are currently coping and highlight statements that reflect a desire or intention to change how they are coping. The second approach is designed to strengthen patients' belief that they can change how they are coping with pain. During a therapeutic encounter with a patient with low expectations, the clinician can observe instances of effective coping reported by the patient and reinforce the idea that the patient does make choices that yield either more helpful or more negative outcomes thereby highlighting the available control. Thus, these MI approaches may be particularly useful for enhancing patient's self-efficacy with regard to pain coping skills, a factor that we found was strongly related to higher treatment expectations.
The findings of this study partly replicate and expand upon 2 other studies that examined correlates of treatment expectation in pain patients. These studies also found that more adaptive coping with pain at baseline was associated with more positive treatment expectation. 3, 5 However, the results differ in which we found a significant negative association with level of depression and did not find that disability status was related to treatment expectation. Differences between the studies could be due to many factors including different disease groups, variations in recruitment methods, and different treatment settings. Importantly, the variables in this study were able to account for 21% variance which is double that found in these 2 earlier studies.
This study had several limitations. First, the study sample is made up of predominantly older, female, and White patients. Replication of these findings is needed to determine whether they hold up in samples of OA patients who are more diverse especially with regard to sex and racial/ethnic background. Second, all patients in this study volunteered to participate in a clinical trial of CST. As might be expected on the basis of their volunteering, the mean level of their pretreatment expectation was somewhat high (7/10). However, there was considerable variation in expectations with some patients having much higher treatment expectations than others. The situation in this clinical trial is likely similar to that which occurs when patients present for any new clinical pain treatment. One would anticipate that most patients would have somewhat high expectations, but that there would be variations with some patients reporting higher expectations than others. Third, future research may benefit from examining a more diverse set of patient characteristics to identify potentially unique correlates of treatment expectation. Fourth, we do not have data on the patients who declined the invitation to enter the clinical trial. Given their decision not to participate, these patients are likely to have lower treatment expectations and higher degrees of affective distress and poor coping. We have initiated a study to test this supposition.
In summary, this study was the first to examine correlates of treatment expectations for CST in OA patients with chronic pain. We found that patient expectations varied considerably. Patients, who were classified as AC, reported higher self-efficacy and social interaction, had higher QOL, and who had lower levels of affective distress and depression had more positive expectations about engaging in pain CST. Variables that were not associated were level of pain and physical dysfunction, duration of disease, and disability status as well as demographic variables. Taken together, these findings underscore the notion that treatment expectation for CBT-based pain treatments can vary considerably and highlight the potential importance of psychosocial characteristics in understanding treatment expectations.
